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Study of Genetic Characterization of PRRSV in Lower Northern, Thailand

Thammarath Horaproml* Nongluck Sangkaevv1
Abstract

Twenty two samples detected from lower northern area during 2009-2012was studied genetic
characteristics of the porcine reproductive and respiratory syndrome virus (PRRSV) at ORF7 by DNA
sequencing in position ORF7 compared to virus prototype and virus vaccines. In genotype 1 (EU strain)
was Lelystad virus and Amervac, Prysvac respectively, and genotype 2 (NA strain or US strain) and the
ATCC VR2332 Ingelvac MLV, respectively. The results found both genotypes of PRRSV; 12 samples
(54.55 %) and 10 samples (45.45 %) were genotype 1 and 2 respectively. The percentages of identity
of nucleotides compared with the virus prototype and vaccine virus in genotype 1 were 98.8-100 and
95.7-96.7 respectively and in genotype 2 were 93.4-94.2 and 92.0-94.2 respectively. In conclusion

there were slightly changes in amino acids at ORF7 of PRRSV in lower northern area.

Keywords: PRRSV, nucleocapsid protein, ORF7, genotype

Research paper number: 56(2)-0115-099
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lsAfi@n513t@ (PRRS, Porcine reproductive and respiratory syndrome) Lﬁuiiﬂawiaﬁ’]ﬁiyﬂuqm
dwmanszrunaassgiansiassanslasiamslungudidesanadugraminsy iesnnlseadseuidomeun
Ejﬂ'ﬁqﬂﬂzjumq lsafiosensioa Lﬁﬂmm‘%ﬁj PRRS virus Order Nidovirales Family ArteriviridaeGenus
Arterivirus 3aduli¥aviinersidueanaiiivn (Single strand RNA; ssRNA) Ipesssuwnfueslida aniisd
wngaudensifinvedhaiadio annroinmaduisriuawuaetios Jeilildavdaduninszaneuani ans
szuaveslaaldielurasnauun dsgnamneny savsansinduleadlnesssund (Albina, 1997) lh¥afiens
915leautseenifuassansiiug Ao genotype 1 (EU Strain/anesiugelsy) dswulunivglsy uay genotype 2
(NA/US Strain/angsiugening) damuluniveudniviie (Benfield et al., 1999) fisrenunmsszuinasounty
Uszinmansgasnilul 2530 sieunnumsssuinluniveglsulud 2533 (3alsad, 2548 wag Albina, 1997) way
grusnideldnfiusniivssmmusesuaudlud wa. 2530 fadela¥adn Lelystad virus seanifisnganunisusnide
Ilutsemmansgondnuasimundeiliu ATCC VR-2332 (3sl5a4, 2548 uay Damrongwatanapokin, 1996)
Ine Lelystad virus 1Uu Prototype suaal,ﬁ??aﬁl,wﬂlmuﬁﬂqiﬁﬂ waz VR-2332 1u Prototype woudadiuenld
MnvivauEnnile (Benfield et al, 1999) Fslafafunuuisaosanunsadelifnaudumaivessyuuduiug
warlsaszuumaiumelald drudefiensonsiea (Porcine reproductive and respiratory syndrome, PRRS)
Guiin1sns14lul wa. 2534 uaylul wa. 2535 asdnslsnssurndaisenineussme (Office International
des Epizooties, OIF) Idfmualilsafionorsioaoglu List B diseases (39l5ati, 2548) ntiufisssunsny
Tsalunaneq Ussmasisssmalnedaissnunanulsalul 2538 (@anda, 2539)01msddnyuestsasil
Aanisuvisgnlunslansiidaiesluszaedine \Angnnsen gnansmonsnaaen wazgnanssouLs uagdad
Anudiusiunisiinensiaunanessuumelaluwiiudansuazgngnsnaagun (Jal591, 2548)
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mndludh¥afiensendoaladarianun 9 open reading frames (ORFs), ORFla, ORF1b, ORF2a,
ORF2b, ORF3, ORF4, ORF5, ORF6 lay ORF7 (Kedkovid et al., 2010) ﬁgaaaq genotype FANUBUTHUN
fiugnssugs uazilianalelndadendaiuifies 60% uazannsmenuiiiuInnuNsszUIRYesiienosloa
Tudseinalve Tudwdnveuuiu vusane fivadlan ARV Lavlanans, 2553) uazdwinuiatsmalussuy
MIaBEsaNNEAINTEEes (ANSM LazAE, 2550)

nnmsszvmesiionorfiealulssmaiudeln . 2509-2550 eliAnnsgaydoregaaimnssunis
wanansegnamiin iunaliAnmsiusnluinisndnans uasmenuiviihiiemuauuazdesiulsavesudas
Usenadenaihszilsafiensonfiealulsemaesnu ailufuiinamionouds  I@insesadhsetilsa
flonsonsioanatnadeiiios mnudlud wa. 2553 fmsnsanunnialsalunanefiufivasdusiuumnniuly
T e, 2554 uazdszmaduaniiuillsafionsorfieaszunludminfvalanuasdunanes Jeldfinsmus
namsnTaTaesUftinsvedsafiensorfiealufiuiiniamidenaudns U 2552-2555 Taeiifngusvasdiiie
Anwinasnmunmadsuuasiugnssuvedhiafieniorsiealugnsluiuiinamiionsudesiiiedutoya

lunsatduayuaumunismvautesiusasiseSdastulsalununuasnsine3delusuing
ad
ABN3ANN

UL

Tisegmnrioaivizansinsanulhiafiondorfioaan 8 dwmin aawmienoudns léud Sania
ATUNINYT AN UATAITIA NINT Lnwsysal Nwadlan gludie wazansang seninel 2552-2555 laeiden
FBEILUULANIZLA1EAS(Purposive sampling) $1U2U 22 @981 laWAPLK521, UTT531, SKT532, KPT533,
PLK534, KPT535, PBN536, PCT541, KPT542, PLK543, UTT544, PLK545, TAK546, PLK547, PCT548,
KPT549, PBN5410, NSN5411, NSN551, PLK552, PBN553 Way SKT554 ilunsavndifuanswusnisuves
haitedudusinaeiiusvedifaiionsensieainmanusemaila DNA Sequencing WA Sequencing data

analysis

n1sAnwmMIiBsUURANIS
- M3z 1nga5 Reverse Transcriptase Polymerase Chain Reaction (RT-PCR)
aﬁmmaﬁuqmwmﬂéhasimﬁalfjaaﬁfmzLﬂmma"lﬁm Uan siontudos uazveuda Tasuasauiy
lfiaududy 20%suspension Tu PBS i pH  7.2-7.4 aﬁmaﬁﬁumé’awmﬁwm PureLink " Viral
RNA/DNA Kits (invitrogen' ) n1aiBn1suesuisninanuugii uagvhnmsifisndinaasiusnssy founinen
SuperScript ' One-Step RT-PCR with Platinum®Tag lngwseuansiunisinugaseanuusengnanwug 19
oS uwoRFuUSNS 5 up e Primer (Forward primer (1010PLS: 5’- ATGGCC AGCCAGTCAATC A-3’ g
Reverse primer 1011PLR: 5’-TCGCCCTAATTGAATAGGTG-3") (Damrongwatanapokinet al.,1996)

FupoulumsiufAsenusenaude reverse transcription 50 asreaidea iunan 45 unit Saunn
1 59U pre-denaturation 95  esdAnwaded 1Juna1ls  uiil mmi’uLﬁm%mmmsﬁuqﬂsimﬁw%umau
denaturation 94 e nwa@ed \WulIa1 30 W17 annealing 55 asAwal@ed Wuian 1 undl uay
extension 72eswallea Wunan 1wl 91w 35 58U final extension 72 asrnwalded 1 Uuan10 ufl

- MIATIIMNEAUAITWUINTTU(DNA sequencing)

1h DNA :nUiATen RT-PCR smvilsiuiguislagldyamagou QiAquick® PCR Purification Kit (QlAgen)
dlols DNA ﬁU%EjVIé umanautiandlelnanie DNA sequencing reaction lngld Bigdye terminator
sequencing kit version 3.1 (Applied Biosystems, California, USA) TagldUsunavasfioutauseaa 10-30
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ng lansinAinisgandunasil A260 nm Fafldiuuszneuvesufitendedeluil Ao fodsfiioueiiuiand 2
ul specific sequencing primer 3.2 uM (primer 1010PLS tag 1011PLR) #8198z 1 pl (3.2 pmol) 5X Big-dye
buffer 1 ul (0.5X) @z Bigdye terminator v.3.1 2 ul USuuSueslile 10 pl fae ddH,0 tdnases
Thermal cycle @anmefunzaufie initial denaturation 96 saruwaldea WWuna 1 Wil denaturation 96
perwaded Wunan 10 3ud annealing 50 ssrwaded Wua 5 W17 uway elongation 60 asrwalTus
Junan 4 wdl $2uau 25 cycle nturiinnsiae dye terminator la8ANSANAZNBUALOULDAIBLENIUDE
(ethanol precipitation) u&tni1LAZesdATIERddUANTHUSAITUABI PRISM® 310 Genetic Analyzer
(Applied Biosystems) WagdiAT1gvinnnImvaansailiaddnmelusunsy sequencing analysis (ABI) waw
1Usun3u BioFdit version 7.2.2 (Hall, 1999)

[

- M19ATILATAYARIAUEITHUGNITULATAMNTUNUSIBIITWMUINTG (sequencing and  phylogenetic
analysis)
M99 1ielTaniensensieasisduesdunucleocapsid protein (N gene) 3113w 16 Mves Aldlunsiasiziaiu

a1sugnssy Auweinuluiuinamianauai

Name Place and year Genotype Accession number
ATCC VR-2332 USA, 1989 us Ug7392
Lelystad virus Netherlands, 1991 EU M96262

Japan Japan, 1996 us D45852

01RB1 Thailand, 2004 EU AY796316

01NP1 Thailand, 2005 us AY745499
01CB1 Thailand, 2005 EU DQ864705
01NP1 Thailand, 2004 us DQ056373
CHN2003 China, 2003 us AY457635
CHN2004 China, 2004 us AYTT73277
CHN2005 China, 2005 us AY881994
CHN2006 China, 2006 us DQ355796
HG.RV2 Vietnam, 2012 us JQ860423
Amervac Spain, 2006 EU DQ324698
Ingelvac MLV USA, 2009 us FJ629371
Pyrsvac Spain, 2005 EU DQ324712
EAV ORF7 USA, 1999 - AF11872

ndeyadAuasugNssUEU nucleocapsid protein (N gene) vadhfafiosonsieadidinuiieudioy
Auanuilanalelnae19999898u nucleocapsid protein (N gene) 31nAWAUS ORF7 wadlasaiionsonsioaann
F1udaUaves GenBank, NCBI (www.ncbinlm.nih.gov/genbank/) F1u3ul6 fregrauazldlfa equine
arteritis virus (EAV) Tusidu outgroup (11374971 1) wagiinsnesidevazvesnnuniieuresddiuiailolnd
(percentage of identity) AaelUsinsy BioEdit version 7.2.2 (Hall,1999) ag Muscle (Edgar, 2004) vesla5a
wEeuTiAszRANELTUSE IS (Phylogenetic tree) #aeNeighbor-Joining method Kimura’s 2-
parameter modeluagnagounuudefiadie Bootstrap value Wiy 1,000 FaeTusunsu MEGA version
5.2 (Tamura et al., 2011)

NANISANY

nan1sAnwIIeuiisunsdnsesaiunsaezdluauisauisoandu 2 nquegistmau Tngluusas
nquiidduvesnsnesiluwandisiuiiendnties danmi 1 uasnansinsgieuiisuanuduiusids
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ATaun15u998U nucleocapsid protein (N gene) wuandafingsdinnuduiusiunlisaiosesioans 2
genotype A genotype 1 uaz genotype 2 lnsuvaludolungu senotype 1 §1uau 12 fregne Anduses
av 54.55 wazidugelungu genotype 2 §1uau 10 frege Anluiosas 45.45 A 2

I L L e e e e e e e
|10 20 30 40 50 60 70 a0 90 100 110 120

RET542 B - I TBQONQSREKEPERFNRRANPEFPHEFLATE MDY RHHETPEERQLCLES L TAENGEAGT CTLEDSER [S¥TVEESLPTQRTVR

BEN553 BN T 0ONOSREKE e FFAEF RNEEFEHEELATE ‘ LCLES IQTAENQEAGTCTLEDSER ISYTVEESLETCHTVR

BBEN5410 BN 1 T8 ONOS RERERERFN 0L.CLES TQTAENCEAGTCTLEDSER ISYTVEESLETCHTVR

BCTS41 BN 1 1A 0oNOS RERERERFN SSTQTAENCEAGTCTLEDSERISYTVEESLETGHTVR

PLR534 M 180 0mOS REREEE RrN ‘ 0T.CT.88 TQTAENGEAG T CTL.ANSER TSYTVEESTPTQHTVR

SET554 bl F I TACONGS RE FEPEF FN. SSIQTAFNGGAG LSDSERISY¥TVEESLPTCHTVR:

PEN536 B 1 TAoONOERERERE SSTQTAFNQEAGTCTLEDSERISYTVEESLETGHTVE

SET532 B A oONOSREKERE L.CLES TQTAENCEAGTCTLEDSER ISYTVEESLETCHTVR

BLE543 B 1 TaooNoERERERE R 0L.CLESTQTAENCEAGTCTLEDSER ISYTVEESLETCHTVR

TAR546 M 1 TA0ONQERERERER 01.CLES TQTAENQEAGTCTLEDSER IS¥TVEESLPTHATVR

ATCC VR233: Genotype 2 E KITBQONQSREEBEEE 2 SSIQTAFNQGAG 2 VEESLETHHTVR

CEN2003 o I 1BGONGE REKEEE K1k x SSIQTAFNCEAGTCTLEDSERISYTVEESLETHHTVR

CENZ00E S I TBCENGSREEEEG K kR ‘ 0LCLEPTQTAENQEAGTCILSDSER ISYTVEESLETHHTVR

CHNZ005 G I TACENGSREREEE :0LCLESTCTAENCEAG y :

CHN2006 N 1 TacoNgEREFERER SSTQTAENCEAGTCTLEDSERISYTVEESLETHATVR

Japan E KT TAQ0SOSREKERENFN ‘ 0T.CT.88 TQTAENGBAGTCTL.NSER TSYTVEESTETHATVR

01NP1 2004 i EITBCCNCSREFEPEFFN SSIQTAFNGGAG LSDSERISY¥TVEESLPTHHTVR:

0INPL 2005 o I TBCONGS RE FEEE R r SSIQTAFNQEAGTCTLEDSERISYTVEESLETHATYR

Vistnam 20° E SSIQTAFNGGAGTCALSDSER ISYTVEESLETQRIVR

Tngslvac M1 5 SSIQTAFNGGAGTCTLSDSERISYTVEFSLETHRTVR

UTTS3L [~ QSTQTAFNGGRGTAITSSSE

UTT544 ~ SIQTAFNGGAGTASLSSSE E

PLR547 ~ QSIQTAENGGAGTASLSSSE E

PLE552 ~ QSIQTAFNQGAGTASLISSE E

PLE521 ~ QSIQTAFNGGAGTAILSSSE E

NSN5411 ~ QSIQTAFNQGAGTAILISSE E

KPT549 ~ SIQTAFNGGAGTASLISSE E

RTE533 ~ QSIQTAENGGAGTASLESRE E

NEN551 Genotype 1 < ~ GSIQTAFNGGAGTASLSSSE E

BCT548 ~ SIQTAFNCGAGTAILSSSE E

PLE545 ~ DIQHALIQTERILCLGSIGTAFNQEAGTASLSSSE

RPT535 B QHRRRREERPHEETAREIND TRABTTOTE RT CLOS TQTAFNGEAGTAST.5556

Lelystad SQR Q FPEEPHEPLAREIED I RHHLTOT! SIQTAFNCGAGTASLSSSE

Anervac ANIRSGRGGE : DIREHLTOT QSIGTAFNQGACTASLSSSE

Prysvac ANTRSQRGGE g D IREELTQTERSLCLQS IQTAENGEACTASTSSSEEVSE

01REL 2004 BNNFSQROCERE : : D IREELNGTFRILCLGS ICTAENCEAGTASLSSSEK ISEQVEEMLEVARTY

27 1 wanansinsessivesdinunsaerilureadelisanasensiealunisdnviuSeuiieuiuidesnsds (feg1e  Anwivuianly
gnvesihindlelng 291 Alud FauaninuevesEdiunsneeiily 97 &)

A Ingelvac MLV

A 01NP1 2005 \

A ATCC VR2332

A 01NP1 2004

A CHN2006

A CHN2003

A CHN2004

99 L A CHN2005

A Japan

L TAKs46

(— PBNS53 Genotype
PBN5410

! ‘f 2, US strain

PLKS34

99 PLK543

PBN536

KPT542

PCT541

SKT532 j

A Vietnam 2012
A 01RB1 2004

’799 A Amervac \
99 Lg{ A Prysvac

A 01CB1 2005
KTP533
80 | KPT549
NSN551
PCTS48
PLK521
PLKS47 Genotype 1,
PLK552 .
UTTS31 EU strain
UTTs44
NSN5411

KPT535
L7 PLK545
A Lelystad

@ EAV ORF7

61

67

ME

0.1

o '

= v o & a awu = . . & v '3 s & 4 = '
AT 2uanenNdNRUSIBI TauN1svesBuNucleocapsid protein (N gene) vondalisafionsonsioaluiiunnamilonauais 22 feta
Wisuiluiuednsde 16 fedrededidydnunl Auas @ Adnunihde lagld EAV ORF7 1y outgrouprasmsinseyt vhmsines
U]

#8 Neighbor-Joining method Kimura’s 2-parameter model lagfn Bootstrap value (1,000)fiffu1nn1 60% qze ﬁml,mmagmm
branches

HAN1TIATIERAMLMIBUYRIE IR UAGLolnAvanTalITafiag19ngu genotype 1 Aultalisaiens
D1510aAULUY (Lelystad  virus) kaglasata®u  (Amervac wag Prysvac) innsesazauniniuinilou

=
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(percentage of identity) vasliipdlelnewindu 98.8-100 wag 95.7-96.7 mua1fu uaziielisadiagnengy
genotype 2 fipvazmruuilounuiolifaduuuu (ATCC VR2332) way 115aindu (ngelvac MLV) iy
93.4-94.2 uay 92.0-94.2 MUAIAU AINITN 2 Y 3

al' - a " v a o ¥ a a I3 Y | e !
M1399 2 wansilSeuisuASesazasnnumilouasdduiiindlelndvuesditegne@inunlungu PRRS
genotype 1 WIBUWIBUAUTD91984

KPT KTP NSN PCT5 PLK PLK PLK PLK uttT utT NSN KPT 01RB1 01CB1
Seq-> 549 533 551 48 521 545 547 552 531 544 5411 535 2004 2005 Amer Prysvac Lelystad
KPT549
KTP533 99.6
NSN551 100.0 99.6
PCT548 100.0 99.6 100.0
PLK521 100.0 99.6 100.0 100.0
PLK545 98.9 98.5 98.9 98.9 98.9
PLK547 100.0 99.6 100.0 100.0 100.0 98.9
PLK552 100.0 99.6 100.0 100.0 100.0 98.9 100.0
UTT531 100.0 99.6 100.0 100.0 100.0 98.9 100.0 100.0
UTT544 100.0 99.6 100.0 100.0 100.0 98.9 100.0 100.0 100.0
NSN5411 100.0 99.6 100.0 100.0 100.0 98.9 100.0 100.0 100.0 100.0
KPT535 100.0 99.6 100.0 100.0 100.0 98.9 100.0 100.0 100.0 100.0 100.0
01RB1
2004 93.2 92.8 93.2 93.2 93.2 92.1 93.2 93.2 93.2 93.2 93.2 93.2
01CB1
2005 99.6 99.2 99.6 99.6 99.6 98.5 99.6 99.6 99.6 99.6 99.6 99.6 0.928
Amervac 96.7 96.4 96.7 96.7 96.7 95.7 96.7 96.7 96.7 96.7 96.7 96.7 91.7 96.4
Prysvac 96.7 96.4 96.7 96.7 96.7 95.7 96.7 96.7 96.7 96.7 96.7 96.7 91.7 96.4 100.0
Lelystad 100.0 99.6 100.0 100.0 100.0 98.9 100.0 100.0 100.0 100.0 100.0 100.0 93.2 99.6 96.7 96.7

v

Joyalaannisauinlaglusunsy BioEdit (Sequence Identity Matrix)

M13°99 3 wansiUSeuisuAnSasagvasnLmiliauvesasuiliAdle inavesitegeAnwlungy PRRS
genotype 2 lWIBUBUAULTD9199

PBN KPT PBN PBN PCT PLK SKT SKT TAK PLK ATCC CHN CHN 01NP1 01NP
Seq-> 536 542 553 5410 541 534 532 554 546 543 VR2332 Japan 2004 2006 2004 12005 Ingelvac Vietnam
PBN536
KPT542 100.0
PBN553 97.5 97.5
PBN5410 99.6 99.6 97.2
PCT541 100.0 100.0 97.5 99.6
PLK534 98.9 98.9 96.5 99.3 98.9
SKT532 100.0 100.0 97.5 99.6 100.0 98.9
SKT554 98.9 98.9 96.5 99.3 98.9 98.6 98.9
TAK546 98.9 91.4 89.6 91.7 91.4 91.0 91.4 91.0
PLK543 98.9 98.9 96.5 98.6 98.9 97.9 98.9 97.9 91.1
ATCC
VR2332 93.4 93.4 91.7 93.8 93.4 93.1 93.4 93.1 93.8 92.4
Japan 90.0 90.0 883 90.3 90.0 90.0 90.0 89.6 90.3 89.0 93.8
CHN2004 90.3 90.3 88.6 90.0 90.3 89.3 90.3 89.3 89.3 89.4 93.8 90.3
CHN2006 93.4 93.4 91.7 93.8 93.4 93.1 93.4 93.1 93.8 92.4 99.6 93.4 94.1
01NP1
2004 93.1 93.1 91.4 93.4 93.1 92.7 93.1 93.4 93.4 92.1 99.6 93.4 93.4 99.3
01NP1
2005 93.4 93.4 91.7 93.8 93.4 93.1 93.4 93.1 93.8 92.4 100.0 93.8 93.8 99.6 99.6
Ingelvac
MLV 93.4 93.4 91.7 93.8 93.4 93.1 93.4 93.1 93.8 92.4 100.0 93.8 93.8 99.6 99.6 100.0
Vietnam
2012 95.8 95.8 93.4 95.5 95.8 94.8 95.8 0.9 89.3 94.8 914 89.3 89.3 91.0 91.0 914 91.4

Joyalianmsmuialaelusunsy BioEdit (Sequence Identity Matrix)
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A150INANISANE

MnuamsAnusFuastusnIshiafierserfiavessegnsdinuluiuiinnamienaudns senined
2552-2555 aiflunisAnuilusumisues ORF7 Aidudruvesdiu nucleocapsid protein fvunnmeIvesil
Inalelndued genotype 1 Wag genotype 2 winfiu 388 uar 372 v auddunazduduiilidesiinng
Wasuulas (331594, 2548) Fadusumisiidanumunzaslunsiuldlunsaseidedselsafiensensiealae
wmafin RT-PCR (Mardassi, 1994) 84910 nucleocapsid protein Lﬁuiﬂiauﬁﬁmﬂﬁqmmaavﬁy@ﬁm%mﬂaa
wazfirnuduneudiaugs waziinumnzandmiunsmsavueuiveiianziazaadelilunsitedelse
(Yoon S. H. et. al, 2008) nmsAnwiiilifaferfensioaiinuluiiuiinamionsudadudomeiudylsy
unnianeusenin Taededidunsailinumandmiafivalanuiniign deduiusiunisusznamen
fulsafienfonsioassuinvestaninfivalanlutianavenisfinm

MnmFengianudiiudidaiiauinisvedhfafioniorfealuiiuiiniamilonoudiunzen fovoy
vosuilouvesauirdlelndveadelhiaiiondorsied wuinlungy genotype 1 Feinsranuluitudi
muduiuslnddatuldaduuuy (Lelystad virus) mnninhidatadu Sadelada senotype 1veanimin
Anwntanudunusida uuinisinaganu mmzﬁh%’aiuﬂa;u genotype 2 HA1598aZUDIAINULDUVDIAIAUT
ndlelndduliFaiiensensieasuuuu (ATCC VR-2332) Indifssiuldaindu lnsusnesnduaenqueosds
wandlunmil 2 Galdoyansinwiadendaiunis@nwives Amonsin et al. (2009) uag Tun et al. (2011) 7
lﬁﬁmsﬁﬂmmmé’mﬁuﬁ‘@ﬁi’wmmimaaL%aﬂfju genotype 2 WUU complete nucleotide sequence Wil
Foyaunnsirsanmsinulhiafiensensiealuussmelveiinuunyes Thanawongnuewech et al. (2004) 7
wuinnguaneiusglsvardunsaiiinadninafssiuldanguinduaneiugelsy Ineauduiusidadinuinis
vaslifafionsorsiearinuludminain U 2554  (TAK546) ﬁmwmmn@mmﬂL%@ﬁwuluﬁ’wi’méjm ﬁasﬂu
genotype it EJEJNVLiﬂGmJﬂﬁEJEJa“‘UEJ\‘IWJ’]JJLMM@U%@Q@W@UU’JQ@I@IW@%@GLﬁljai/lﬁﬂ‘w’ﬂ‘lmam genotype 2
4 12 feede danuimileuvesdduiaalelnsunniriesay 90 (597 3) Teaenadesiuteyaves
nsfnwdug egslsnmuniesainmsfnunilifunis@neludu nucleocapsid  protein mimmmaqu
auduiudnaiugnssuvendelunamilenauaafulfafiensonsieaiiasiinisszuinlulssmaiuuas
Fonuuldiduientu n1sinuives Kedkovidet al. (2010) finisAnuiluBu NP2 wazaindoyatianunse
inlulfifunumdunisaunsilselpemsléiaduls desmniteirduideoiduuas Tadudomefhinunldanunse
anmugussvedlsald Tnslavnzegnadamnhiaiiensorsieannelsaduliafisinulndifssmaiugnssuiu
hiataduild Fadohainulufiuiinamiensudidnvaemeaiugnssuimilousulhaiaduunnides
av 90 atulsAmulainsiuiaduniensinidolaesssumiliannsolianudilsndmaneiusld (Gedsat,
2508) upndnianmsnisiinanldlunisauaunisuninszaievesdelsa nsdisfinunisuninszatsvende
1NBMINTIINTHAne mmganshansaridmawmidung -6 e evilvssduvesgiidulsaly
fans7l (Nilubol and Thacker, 2002) MsneuauasasszUUNTAuTUvBsanTel3aiionfor fioaivanedadod
Aendesiaangiduiulnesssumfvesansuazsia auinlszinsans Ussndamusanidulsasolaiafions
orfloaiuenls e Wus oy audladudug vedsadiinaiensnevaussveniduiuseliiaionsorfloa
wazenuiiluldlunisnagidusuresansinedelsavindu (Vichael, 2002)

ayUunanIsAnen

ASANYIRNUINIISEND15915L0aNMTIINUIUNUNAAMTBROUA1ITENINGT 2552-2555 JN15AT2AN8
YBAYBYY 2 AeWUT AB genotype 1 ay genotype 2 Falunsavnguaneiugiidnyugnuiugnssunlnade
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Chemical oxygen demand (COD), Total kjeldahl nitrogen (TKN) wagansituiuase (Suspended solids: SS)
= a o ¢ % ° ) | 5 A A I3 -1
WigumeuiunaeiuInggu nuinseuazuesdnuiuiieg el deniunaugiiinsgiudueadl pH 98.97, BOD
49.74, COD 47.17, TKN 60.80 wag SS 47.94 uazIauazueddnuiudiog1aunide NeunueiuInsgIuyn
a s A A a s 1Y 3 N ! Ny ° ) |
W1513L993 AD 33.80 LiIBNATUMIUVLINYDINTULAIVITUVUIALENILTUTI8E D8TITDHALVDITIUIUAIDE
Undeunariunnsgiuundian fe 41.18 sesasnduvuinidn (36.26) vualug (33.33) wazauinna
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Wastewater Quality From Pig farm in Lower Northern Region of Thailand
During fiscal year 2009-2012

Wilawan Butkoolﬁ Seubchat Saccavadit1

Abstract

Seven hundred and seventy eight wastewater samples from fig farm in Lower Northern Region
were studied the samples from backyard, small, medium and large farm were 34, 91, 647 and 6
samples respectively. The results from wastewater including pH value, biochemical oxygen demand
(BOD), chemical oxygen demand (COD), total kjeldahl nitrogen (TKN) and suspended solids (SS) were
analyzed comparing with standard parameters. Percentages of all samples that passed standards
were98.97%, 49.74%, 47.17%, 60.80% and 47.94% respectively. From 5 standard parameters analysis
average 33.80% including 41.18%, 36.26%, 33.33% and 33.08% from backyard, small, large and
medium farm respectively passed standard level. Comparison in each province, the best samples
were from Phetchabun (65.00and the worse were form Phichit (11.25%). In conclusion, majority of

wastewater samples did not pass standard parameters.

Keywords: quality of wastewater, pig farm, Lower Northern Region, pH, BOD, COD, TKN, SS
Research paper number: 56(2)-0115-100
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2549) 819 AwueuluLiy (Ammonia, NH) wazinwlalasiaudaliavsowialui (H,S) o1dfwwauluialy
U3uad 100-200 adulududu (ppm) agvilignsiiennisay :ﬁﬁﬁmwjmmﬂ Auenmstesas Tennnswdu
viedeilifidendlafiniransdulsainfuszuumadumelauasmnansla suinelelasaudalialy
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lasuluseau 800 ppm asiinavilvignsaauriuiivazaigluiaisieun @ Inendewdly, 2551) Felaymmanis
dsnansznuiuguanniioreUssrvunazgurulaeso v iTinfiendeeglutiuagsdoddinlunis
fsetin dudidamannndeuludesdionlilifanansenutuluiuiiudasauuasionansenuivlusses
g1l¢ Fetuynmbsruiiieadesiianslianuddylumsinuieandsiioaasdelmsuafivdeduindey
fausnouiitiniasgmssusfuardnasilimeaentunufinaUssrvuiuauddyesnsiifundouds

nsuledm itunuddgveslymuan1iziing1 ?jﬂﬁﬁmimw@mmwﬁwLﬁas‘ﬁﬂaamﬂé’aaﬁwizmﬁ
nsgNTIMNeINIsTINTALarAundeufitmualinisidssanaduuvasiuinuafuiidosgnaiuaunisddes
idsasgunanitanssugvidosanddauandon Seldruuniittadnnesgiuihiisannvhiuans 1
Junsauazana (pH value) 1@ (Biochemical oxygen demand: BOD) &laf (Chemical oxygen demand:
cop) lulpsiauluguiiedu (Total Keldahl nitrogen: TKN) uaza15wvIuaee (Suspended solids: SS)
(UT8NANTENTINSNOINISITUNTRLATAMINGDY, 2508 WA 2555) T,maﬁasﬁﬁmﬁmwmgmﬁménﬁuﬁ
nansenusedandouiiinatu fo A1 pH Sradenisiniluldusslenigulnauazuilng wWu n1swde
Yszn mﬂ%ﬁ%ﬁaqmammsu (lwasel, 2556) A1 COD LAASE SN AN TBUNSETavL WagAn BOD U
venfwinaeendiuiinuaiidelflunistesamedunidanslasanizyaansiignardnsainiiuaon flifinng
wenyanauananivdnalia1longs Lwifhﬂ’gml,&myjadaumﬁiaamw‘i’mdw 1,000 Hadniusodns (mg/l)
Tnewndesnsnisifmindoeglutig 10-20 dns/fa/fu (hsumueuadiy, 2506) diBuvdasuingduniddes
Toondaulumsgosaansinnilieendiulutiivietosuasuaiiouelsinazantosaseduridasas
gnaaeseuuaiiizaueunlsdnuazuuadiouifawminsioly Faazviliifnfeeing o dsnandrafuiiiliifn
naumiuuardvesinudeululneilug-luumanitlaien BOD gand1 100meg/ fainthifuduinde (aaniu
weluladsvuseainguunniany Fusendoamile, 2556) A1 TKN uduansUSnailulnsiuieglusudunid
lulasiaunazuelindelulnsiau (hMumuauuady, 2506) Fanannsyuiunmstuisvesdevesdsdidin mn
fangaaznelfiAnnisanaseteantiauiinzansluthuaginlifiedifinaaigiiunegesags s
NANSENUIINNITARAITEIRENTIAULALAN SS vanivduiiliaranetudfvuadnweivsuriuaesegluily
Hesnansuriuaesaztunsdesinuvaamananii inldnsdunseiuaseesiitluiianas (nssdinng,
2544)
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Wnalusiegey (Uaanin 50 §7) 34 Frag1e WAsUIuIaEn (AR50 F waludiiu 500 §2) 91 fegne Wiy
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(Polyethylene) wunm 1000 ml iiuvialagsyisldlidneserniasiuiu 2 vandmsunsia pH BOD wag SS
Ausnwidogefigung 2.8 °C Fontsudiiuds dsmsrafiviesufoRnsnsanmuaintdunsadn
audifeuazimunisdmunmdmamiensuaisnelu 24 9lus
BRI

Fuflunslinsesiseiniindunaisiinsgiu Standard Methods for the Examination of Water
and Wastewater (APHA et al., 2005) 1ag3LA51E% 5 WIST9as Fail
Anudunsn-ane (pH value)

Airszilaeds Electrometry Aotadae pH meter B%e Mettler Toledo U S40 SevenMulti"
Uszimeainasiaus

N15L1A5129 BOD

1n83% Dilution percent mixture and azide modification ABliaa14 frogesethdmiuFeas
(Diluent) #1@1 DO (Dissolved oxygen) Me35 Azide modification Aalawsniuaisazaeunsgiuluneuls
Todaumn (Na,5,0,) wenilu 2 2amlaemen DO Vit (DO,) wazuuislii 20 °C 1181 5 $u (DO, Fuamen
BOD 91AR@#14989A1 DOslag DO,

A15A129 COD

10833 Closed reflux and titrate Aogosiagrsmelnuvadeonlalasun (K,Cr,0,) Tuanneiidunsa
(H,S04-AgSOy , HgSO4)‘1'7i 150 oC 1ya1 2 Falus mﬂﬁ?umﬂ%mzulmimmmﬁmﬁamnmsﬁwﬂﬁﬁ'%mﬁmm'ﬂm
wInivasazatsuasgiuwedaleulutlondamn  (Fe(NHy)(SO,),) e Digital burette §%o Brand U
Titrette® class A Ussinawosuil funmer COD anUsinadildlamsnvassnograiiouiu Blank

N1531A512% TKN

1n875 Kjeldahl and titrate Aogousiagnemay Digestion reagent(H,SO, , K,SO, , CuSO,) 71 385 °C
nan 23 dalug ndududilglunduluaniiemdusing (NaOH-Na,S,0,) 11a1 5 uiilaeldiadesndu
AsdnlusfA 8% Gerhardt §u Vapodest 40 Uszimawesuil muTmamenluflomenislanmivaisazane
wmsgunIadanin Mudad1 TKN mnUimnadililansmuessogiafisudu Blank

A1SATITH SS

1a83% Gravimetric and dried at103-105 °C ABNTBFIBEMNIUNTEAYNTBIEWA (Glass fiber filter)
WE0UT 103-105 °C a1 1 Halus 9 nduthludsimin vigaulddimtineed duiae ss arndmdn
ArnauUUNIEMEnsaaTisufuUSuasildlunisnses

Anseidayauazulana
thdagannmsdinngsiiidsnussdusunimindefeutunusinnsgun e sgIuamuaLn s
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M5 1 WINTFIUAIVANNITTEUIBUINRINISIRENENT

.. , LEUINUIATTIY
NIFIHLNDT MU =
dszinn n* UFZLAN V** Ly AF**
pH - 5.5-9 5.5-9
BOD me/l 60 100
CoD me/l 300 400
TKN mg/| 120 200
SS mg/l 150 200

* Usgian n el vhiugnsvunalug) (Fe9ansuinnai 5,000 )
* Yszinn ¥ el vhugnsvuianans (Besgnssaus 500 saulsiiiu 5,000 )
= Usznn A mueds Nsugnsuwiadn (Bosgnsnaus 50 daulsiiiu 500 67)

W8

HAN1ITIUTINTYAINNITIATIERAMA MU NFE Y SuansTwau 778 dregreluiiuiinin wile
oA = o 1Y =i a s =i
Maua1Nl 2552-2555 LeanusedaninnananIumnIsIan 2uenaunnsinasuanIniunigen 3 uaswenniy
UsLnnUaaSULAAINILATTIN 4
= = cs' = o w av ¢ = =
INWANITANYINUANININATIT 2 TuT 2552-2555 wudndamianlisiunaeisnasgiuaniantud
2552 fig gnshng eeiigare inysysal U 2553 unniianfie uasalssa Weedignme fwalan U 2554 1 niign
Aa WA deeanme inysysal wazlul 2555 unfigafe a1n Ueeiianme ansang SIURIUAT 2552-2555
Jaipdiidegedndgliiunaeiunnsgiuiniigafe W3ns deeniande wmysysel

a [ o/ 1 goj 2 3 PN [ (3
#1319 2 LLﬁG]Q*’\]’]U’Ju“U@\‘iW’J@EJ'NUWLﬂﬁl"mﬂW’ﬁll?fjﬂi‘VleﬂJNWULﬂm%@J’WﬁiWU

W 2552 2553 2554 2555 39U
ATNINYT 9 (81.82%) 25 (89.29%) 30 (61.22%) - 64/88(72.73%)
#10N 13 (81.25%) 18 (64.29%) 31 (54.39%) 1(100.00%) 63/102 (61.76%)
UATAITIA 20 (83.33%) 72 (90.00%) - - 92/104(88.46%)
NINT 15 (93.75%) 19 (86.36%) 20 (90.91%) 17(85.00%) 71/80(88.75%)
‘ﬁ‘wﬂﬂaﬂ 7 (46.67%) 8 (21.05%) 30 (62.50%) - 45/101 (44.55%)
LW‘KIS‘UUiﬂj 5(31.25%) 12 (42.86%) 4 (25.00%) - 21/60 (35.00%)
aluiiy 16 (88.89%) 19 (67.86%) 24 (46.15%) - 59/98 (60.20%)
qmsﬁmﬁ 16 (94.12%) 7 (35.00%) 42 (67.74%) 13(65.00%) 78/119 (65.55%)
gViusndl 15 (93.75%) 7 (70.00%) - - 22/26 (84.62%)
. 116/149 187/282 181/306 31/41 515/778
(77.85%) (66.31%) (59.15%) (75.61%) (66.20%)

diodisizinanisasiaindousndunisdwessuanilunised 3 wudmsdwesalidiuna
A Y A A N = ' 3 =i d s
WNIFIUUINTGRARD COD Hoehianfie pH lnadswnianien pH linunuaiuInIgIuuIngafe uATEITIA NI
NAUIINATFIVIVUARD MUNANYT WINT Awailan tesysal enshing wazevies1il Jandaia1 BOD luik1u
NAIIHNATFIUNINTEARD @il e Tianfe lnysysal Jandanien COD likunaueiuInsgIuIInfianae
@ a v = -:4 ¢ v o Aa ' ¢ =i d o N v = =
gl deedande wysysal Ymdanllar TKN  lidunusiuinsgiunniigade aviesil desigade
aysysel wagdaiangde S lliunuaiinsgIunigaAs uaTENTIA uazevivsnll deslignme usysal
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MINN 3 LERITIILYRW0E1 9T NN TAN T LHWN9IASEIU wenAENTEmesY 2552-2555

0 pH BOD COoD TKN SS
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fwadlan 0 (0%) 33 (32.67%) 30 (29.70%) 19 (18.81%) 38 (37.62%)
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NIANG 0 (0%) 60 (50.42%) 65 (54.62%) 39 (32.77%) 55 (46.22%)
avisil 0 (0%) 21 (80.77%) 21 (80.77%) 17 (65.38%) 20 (76.92%)
37 8 (1.03%) 391 (50.26%) 411 (52.83%) 305 (39.20%) 405 (52.06%)
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SIVATNTEEHT 2552 2553 2554 2555 52
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ian 18 (78.26%) 18 (66.67%) 14 (48.28%) 8 (66.67%) 58/91 (63.74%)
nans 94 (77.05%) 169 (66.80%) 151 (60.40%) 19 (86.36%)  433/647 (66.92%)
Tngy 1 (100.00%) 0 (0.00%) 3 (100.00%) 0 (0.00%) 4/6 (66.67%)
591 116 (77.85%) 187 (66.31%) 181 (59.15%) 31 (75.61%)  515/778 (66.20%)
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Detection of Beta-Agonist in pig urine samples in the Lower Northern Region of
Thailand during fiscal year 2008-2012

Seubchat Saccavaditl* Wilawan Butkool1
Abstract

Detection result of Beta-agonist compound found form pig urine samples in the Lower
Northern Region of Thailand during fiscal year 2008 -2012. Twenty-eight thousand and five hundred three
samples were collected from pig farms. All samples were sent to analyze for Beta-agonist compound
by using competitive enzyme linked immunosorbent assay (ELISA). Beta-agonist compound detection
at 0-1 ppb,>1-2 ppb, >2-3 ppb, >3-4 ppb, >4-5 ppb and >5 ppb the resulted was respectively in
24,727 samples (86.75%) , 3,023 samples (10.61%), 461 samples (1.62%), 128 samples (0.45%), 53
samples (0.19%) and 111 samples (0.39%). When decided Beta-agonist compound detection at 2 ppb
or more as positive samples number of the positive samples was increased. From fiscal year 2008 to
2012 the positive samples was respectively in 1.78%, 2.75% , 2.16% , 3.01% and 3.82%. It can be
concluded that Beta-agonist has been used in the Lower Northern Region of Thailand for the past 5

years and it needs to prevent and resolve this problem incessantly.

Key words: Beta-agonist, Pig urine, ELISA

Research paper number: 56(2)-0115-101
1Veterinary Research and Development Center (Lower Northern Region), Wangthong, Phitsanulok, 65130
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* NHJEJ‘IJQ’%’UﬁmJaU: 1‘1/13.055—711458, e-mail: Achi-achira@hotmail.com

u

The Study on Transmission of Avian Influenza subtype H5 and H7 in Grazing Duck,
Kamphaengphet Province

Kitti Raksikarn'  Kitipat Sujit’
Abstract

The objective of this study was to describe situation of avian influenza in grazing ducks in
Kamphaengphet Province during 2012.Longitudinal cross sectional study was conducted. Ten duck
flocks were purposive selected from Lankrabue and Sai Ngam District in Kamphaengphet Province. All
duck flocks were monitor a raising area by GPS and digitized in province map. Follow up and
collected samples in each duck flocks every 2 months between March - November 2012. All
collected sample consisted of 576 cloacal swabs and 960 serum samples. Cloacal swabs were
collected to identify avian influenza (H5, H7) by egg inoculation technique. In the same time, sera
were collected to detect antibodies titer of avian influenza (H5, H7) by Hemagglutination - Inhibition
test. Geometric mean titer (GMT) was analyzed to describe antibodies titer between duck flocks. Avian
influenza virus was not found by egg inoculation technique. GMT of avian influenza antibodies were
less than log,4 (HI-Titer < 1:16). All duck flocks were move in their own district so that gain efficiency

of disease prevention and reduce risk of transmission of Avian Influenza between duck flocks.
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Tsaldninunidulsaszundisinudifguinludagtu wunsszuieyngiaiaiiilan ldud iinna
oude glsU uazuewsni (OIE, 2013) fauvmainidelaialungs Orthomyxoviridae Faungudeniuldnia
Tnaflueudeil 3 wfin Ao A, B woy C sammiinannsanolsaluauld wififiessndendidelsaldluing Ao
¥ia A ifawiaiusznevludendudes 4 Gautmullsiu 2 slafleguiinanddenvuvesafa fe
hemagglutinin (HA) uag neuraminidase (NA) Tusfiu HA Tutlaquuil 17 vfia (H1-H17) d NA & 9 wila (N1-
N9) (Huixun Shao, 2012) lsaldwinunlaasnmnudeneliungaamnssudaiinvesusazUssina lagdnidn
nnadinanunsodeidelfaliniaunld uiazdanulenisiaideiunnseiu Tadudaifenlasugs as
wanse I stisuazidnsnistieniegs luvasidaamsaduuvasdlse %"UL%@L%’ngi'wﬂwlﬁimlml,am
9113128 (Songserm et al,, 2006¢) lsnlanusafiadaungdaunardn fifosgniouuusedald Wy wn qif
\@0 (Songserm et al., 2006a, b, Amonsin et al., 2006) Uszinelneiinisszuinveslsalininunyia HENT 17
fausifeunnsem 2547 (Tiensin et al, 2005) FsvharundemeudgaamnssunisiassdniUndudauinn
Jagtulddsneaunisasianulsaldniaunludssinalng widenadisrsaunisnulsaldninunlulszine
1aiRes 1wy Yssimatuysn (OIE, 2013) fowmnivszmalnedafesduiuinmsnislunisihse Talseldniaun
ot1eraLiles
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iwnansfidendalas Sedndunapdudalvamstusgouautiniuaznifuauuuad azlddoudnaduun iile
Autmiinnuauanmsiduifeuasiunesweidadudasitn (Songserm, 2006¢) aMnnsANATH LN WUT
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ity o1vvedlemaduiadonnsssumuasuninszaeludsdnUnulindu (Gilbert et al., 2006) Lt lAnds
thuuazfnseunduyudluiign a1nnsAnudiiiuan wuindelavsanunsonudelsalivinun liuansenis
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wuuysanmsvesUszmalne dadunsdudunsihssfegadunauarianluanimasaitagiu usisnng
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GMT =3 [(A1 HI-titer) (I1W3UA3BL19U89AT HI-titer)]
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M19197 1. Hanswnzienwelisalininunelin H5 wag H7 (n = 12 feg19/ele/ATe) Gl 1 - 5 90 9. au
nszle #ail 6 - 10 9 8.In3970)

ASad 1 aSadt 2 ased 3 adeit 4 adadt 5
I%,J,G‘Vi UGN WMDY ITUIUADENY/ FUIUAIDEIY FUIUAIDENY
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Knowledge and Behavior on Disease Prevention and Control of Grazing Duck Owners
in Kamphaengphet Province

Kitti Ruksikarn' Kitipat Sujit’
Abstract

The objective of this study was to describe knowledge attitude practice and behavior of
grazing duck owners especially in animal disease prevention and control measure. Using data to
improve knowledge and good practice in animal disease prevention and control measure for grazing
duck owners in Kamphaengphet Province. Ninety duck owners were selected by systematic random
sampling. All information such as: demographic data, characteristic of farm, knowledge and behavior
about animal disease management were collected by interview. Demographic data were analyzed by
descriptive statistic. Correlation between knowledge and behavior in disease prevention and control
measure were analyzed by Pearson product moment correlation coefficient. The results revealed that
duck owners had medium level of knowledge and behavior in disease prevention (X + SD= 0.53 +
0.29 and 0.58 + 0.29 respectively), and had medium level of knowledge and behavior in disease
control (X + SD = 0.65 + 0.34 and 0.64 + 0.35 respectively). There were highly correlation between
knowledge and behavior in disease prevention and this correlation was highly significant (r=0.82,

p<0.01). As same as correlation between knowledge and behavior in disease control (r=0.99, p<0.01).

Keywords: knowledge, behavior, prevention, control, grazing duck, Kamphaengphet

Research No.: 56(2)-0116(6)-120
! Kamphaengphet Provincial Livestock Office , Muang, Kamphaengphet, 62000
z Veterinary Research and Development Center (Lower Northern Region), Wangthong, Phitsanulok, 65130
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1A 508 a 2,161 12 Haemorrhagic septicemia 5
Nzl 71 14 3 Haemorrhagic septicemia 5
- Classical swine fever 1
ans 7 - 366 -
) - PRRS 1
hNE 1 - 639 - - -
LNg 1 - 3,169 - - -
N4 - - - - - -
A 142 - 3338 | 3,160 Infectious bronchitis 3
\Ua 7 - 6,918 | 3,396 - -
UNTITUVA 3 - - 69 - -
dniUnaneay - - - - - -
UNNIETNI - - - 16 - -
UNNILADALNE - - 10 - - -
U - - - - - -
g - - 448 - - -
dn i 2 - - 10 - -
orsn 3 - - - - -
Fndiaea 2 - 1 - - -
dniaseunesan | - - - - - -
AnInnas 97 - - - - -
PRRS: Porcine reproductive and respiratory syndrome
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